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Introduction 
 
Polyacrylamides (PAM) are used in many countries for the improvement of soil 
physical properties. Interest among researchers in using polyacrylamides in Australian 
agriculture is steadily increasing over the past few years. Soils with hardsetting properties 
are widespread in Australia and render difficulties for the germination of seeds of many 
crops. Crop production in coarse-textured soils is limited due to low water holding 
capacity of these soils. Sodic soils in rice growing areas create turbidity of water that 
seriously affects the successful establishment of rice seedlings. This paper explores the 
possible applications of PAM to remedy these problems. 
 
Hardsetting soils 
 
Hardsetting soils are structurally unstable soils common in Australia. Because of 
the instability to wetting, the cultivated soils set to almost homogenous masses on drying 
and present physical problems such as high soil strength, poor infiltration and crusting 
which tend to adversely affecting crop performance and management. The latter includes 
the loss in the timeliness of cultivation, more frequent irrigation and cultivation leading to 
further deterioration in soil structure. 
 
An anionic PAM (Cytec Superfloc A130) with a molecular weight of 10-15 
millions and 35% charge was used to treat a hardsetting soil collected from 0-0.1 m layer 
of an Alfisol near Trangie in NSW. Four PAM application rates, namely 0, 0.001, 0.005 
and 0.01% (dry weight basis), were used for this experiment. Treated soils were used to 
determine the water stability of aggregates by wet sieving, tensile strength by crushing 
between two parallel plates and bulk density by wax coating method. A pot experiment 
was also conducted to assess germination of cotton seeds under treated soils. 
 
Significant improvement in soil physical properties, namely increased water 
stable aggregation, reduction in tensile strength and bulk density, was observed in soil 
treated with PAM at the lowest application rate of 0.001%. Furthermore, an increase of 
84% in the germination of cotton seeds was achieved by the application of PAM at the 
rate of 7 kg ha-1 to the surface 1 cm layer of soil. 
 
Coarse-textured soils 
 
The productivity of coarse textured soils is mostly limited by their low water 
holding capacity and excessive deep percolation losses, which reduce the efficiency of 
water and fertiliser use by plants. The use of gel-forming hydrophilic polymers have been 
used to increase the water holding capacity of sandy soils. 
 
An anionic acrylic copolymer (Alcosorb 400) at three rates (0, 0.03 and 0.07 % 
by weight) was used to treat a Siliceous Sand containing 86% sand, 8% silt and 6% clay 
in the upper 27 cm layer with negligible amount of organic matter. The soil water holding 
capacity of treated soils was studied using a pressure plate apparatus at 0.01 and 1.5 MPa 
pressures. A pot experiment with soybean (Glycine max; cv Stephens) was conducted 
using the above treated soils. Water use efficiency was calculated from the weight of 
grain harvested and the amount of water used from planting to harvest. In another 
experiment, the grain production of soybean plants grown in PAM treated soils were 
compared under different irrigation intervals. 
 
PAM at the rate of 0.03 and 0.07% increased the water retention at field capacity 
by 23 and 95%, respectively. This resulted in 12 and 19 fold increase in water use 
efficiency of soybeans grown in treated soils, respectively. Increasing amounts of PAM 
in soil helped to grow soybeans under low frequency irrigation intervals without any 
adverse effect on yield. 
 
Sodic soils 
 
It has been estimated that about 60% of our cropping area are affected by sodicity. 
Sodic soils in rice growing areas create turbidity of water that seriously affects the 
successful establishment of rice seedlings. Broadcast gypsum is used for the amelioration 
of sodic soils in general but in rice fields, it may lead to an increase in deep percolation 
rates and rising watertables. 
 
Six high molecular weight PAM products representing anionic, cationic and non-
ionic charges were tested with gypsum, to determine their ability to reduce turbidity of 
water. The soil (ESP>11) was collected from Wakool in the Western Murray Valley and 
treated with two rates of PAM (5 and 10 kg ha-1) and four rates of gypsum (0.6, 1.25, 2.5 
and 5 t ha-1) using split and single application methods. Turbidity was measured in 
nephelometric turbidity units (NTU) using a turbidimeter. Lower rates (25, 50, 75, 150, 
300 and 600 kg ha-1) of gypsum together with low (5-8 million) and high (15-20 million) 
molecular weight anionic PAM were also tested to study their effect on turbidity of 
water and percolation rate through the soil column. 
 
Anionic PAM at the rate of 10 kg ha-1 reduced the turbidity of water in a sodic 
soil by 83%. However it was observed that PAM combined with small amounts of 
gypsum was highly effective in reducing the turbidity of water. Infiltration studies proved 
that PAM with small amount of gypsum has negligible effect on the percolation rate of 
water through the soil. 
 
Conclusion 
 
Many Australian soils have structural problems that limit crop production. The 
results of these studies have demonstrated that crop production in a soil that exhibits 
some form of physical constraint to plant growth could be improved by treating the soil 
with PAM. The addition of small amounts of synthetic organic polymers to soils prevents 
degradation in soil hydraulic and physical properties. The polymers are especially 
effective when applied together with a source of electrolytes. Because polymers improve 
aggregate stability and soil structure, they reduce the tendency of soils to from seals. The 
beneficial effects of polymers extend over a wide range of conditions; dry land and 
irrigated cultivated soils and soils of varying mineralogy and sodicity. Since the late 
1980’s there has been renewed interest in the use of water soluble polymers for soil 
physical improvement. Several factors have contributed to this, especially use of new, 
more efficient application strategies and availability of new, inexpensive, more effective 
polymers. PAM can provide striking results and holds great promise. 
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